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Abstract
Purpose–Thepurposeofthispaperistoevaluatethemainelementsofbuildingperformance,namely,
buildingfunction,buildingimpactandbuildingqualityinordertopromotestrategicfacilitiesmanagementin
healthcareorganisationtoimprovecore(health)businessactivities.
Design/methodology/approach–Basedoncurrentavailabletoolkits,aquestionnaireisissuedtohealthcare
users(staff)inapublichospitalabouttheirlevelofagreementinrelationtotheseelements.Statisticalanalysis
isconductedtoregrouptheelements.TheseregroupedelementsandtheirinterͲrelationshipsareusedto
developaframeworkformeasuringbuildingperformanceinhealthcarebuildings.
Findings–TheanalysishelpedtoclarifytheunderstandingandagreementofusersinAustralianhealthcare
organisationwithregardstobuildingperformance.Basedonthesurveyresults,11newelementswere
regroupedintothreegroups.Thesenewregroupedelementswillbeusedtodevelopareliableframeworkfor
measuringperformanceofAustralianhealthcarebuildings.
Originality/value–CurrentlythereisnobuildingperformancetoolkitavailableforAustralianhealthcare
organisation.Theframeworkdevelopedinthispaperwillhelphealthcareorganisationswithareliable
performancetoolfortheirbuildingsandthiswillpromotestrategicfacilitiesmanagement
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Introduction
Thestudyofbuildingperformanceefficiencyisregardedasaneffectivewaytoidentifytheessentialsfor
strategicfacilitiesmanagement(Shohet,2006;AtkinandBrooks,2009;NoorandPitt,2009).Theseauthors
considerperformancemeasurementasacentralandnecessarytoolinevaluatingtheefficiencyoffacilities
management.Anumberofstudies(Wauters,2005;BoussabaineandKirkham,2006;Shohet,2006)identified
theimportanceofthecurrentstatusofbuildingperformanceinsavingcoreactivities.However,manycritical
problemsoffacilitiesmanagementservicedeliveryareunidentifiedsincebenchmarkingisnotundertaken
periodically.AmaratungaandBaldry(2002)urgedthatperformancemeasurementbemeticulousinawaythat
ispracticaltofacilitiesmanagement(FM)operationsandtechniques,otherwiseitbecometobesuperficial.
Buildingperformancecanbeevaluatedintermsofthreecomponentsnamelybuildingfunctionality,building
impactandbuildquality.Buildingfunctionalitydealswithhowwellthebuildingservestheprimarypurposes
andtheextenttowhichitfacilitiestheactivitiesofthepeople.Functionalityofthebuiltenvironmentcanbe
achievedbyintegratingpeople,place,processandtechnology(InternationalFacilitiesManagement
Association,1986).Buildingimpactistheextenttowhichthebuildingcreatesasenseofplaceandcontributes
positivelytothelivesofthosewhouseit(BREEAM,2010).BuildQualityisthefitnessforthedesignated
performanceofthebuilding.Buildingqualitycanbeunderstoodintermsof“economicsofthedesignquality”
or“economicsoftheconformancequality”(KazazandBirgonul,2005)
Toidentifytheessentialsofbuildingperformance,atoolkitcalledAchievingExcellenceDesignEvaluation
Toolkit(AEDET)wasdevelopedbytheUnitedKingdomNationalHealthService(UKNHS).Thistoolkitisused
foracomprehensiveevaluationofthedesignofhealthcareenvironments.ItisoneofBuildingResearch
EstablishmentEnvironmentalAssessmentMethod(BREEAM)toolkitsdevelopedbytheDepartmentofHealth,
UnitedKingdom.BREEAMreplacedNHSEnvironmentAssessmentTool(NEAT)whichwasconsideredtobe
belowthecrediblestandardfortheNHSasapublicsectorbody.
Areviewoftheliteratureonhealthcarebuildingssuggeststhattherearenumerousbuildingperformance
assessmenttypes,suchasspace(AlalouchandAspinall,2007),socialnetwork(Boyeretal.,2010),and
performanceoffacilitiesmanagement(DraperandHill,1996;FeatherstoneandBaldry,2000;Okorohetal.,
2002;EdumͲFotweetal.,2003;Okorohetal.,2003;DuckettandWard,2008).Fewstudiesareconductedon
POE(postoccupancyevaluation)suchasonservicedeliverybyBrackertzandKenley(2002),integratedFMby
ShohetandLavy(2004),buildingmaintenancebyLavyandShohet(2007b),dataemploymentbyBoussabaine
andKirkham(2006),computeraidedformaintenancebyMadritsch(2009),strategicdecisionͲmakingprocess
(LavyandShohet,2007a)andclimatechangebyCartheyetal.(2009).
However,thereisnocomprehensiveapproachdevelopedtoexploretheefficiencyofhealthcarebuilding
performanceinregardstoquality,impactandfunction.Thisiscrucialasfacilitiesmanagementeffectiveness
cannotbeachievedifthebuildingisnotperformingwell.Understandingandperiodicassessmentofbuilding
performancecanpromotestrategicfacilitiesmanagementinhealthcareorganizationsandimprovecore
(health)businessactivities.InAustralia,thereisnoauthorityinchargeofperiodicallyreviewingpublichospital
buildingperformanceandnostandardbenchmarkhasbeendevelopedtoevaluatebuildingperformance.This
paperevaluatestheelementaffectingbuildingfunction,buildingimpactandbuildingquality.Basedoncurrent
availabletoolkits,aquestionnaireisissuedtohealthcarestaffabouttheirlevelofagreementinrelationto
threemainelementsofbuildingperformance,namelybuildingfunction,buildingimpact,andbuildingquality.

Literaturereview
Buildingperformanceevaluation
Goodbuildingsshouldbeadaptive,durable,energyefficientandhabitable(Douglas,1996).Therefore,many
researchershaveproposedvariousmeasurementmethodstoevaluatetheperformanceofbuildingsand
relatedfactors.Itiscrucialtoexaminethesimilaritiesanddifferencesintheperformanceofbuildinginregards
tofunctionality,impactandquality,basedondifferenttypesofoccupantswithintheorganization.
Douglas(1996)alsoconcludesthatbuildingperformanceshouldbeconsideredasapotential“successfactor”
byfacilitiesmanagers.Ontheotherhand,objectivesshouldbeperiodicallyreviewedhandinhandwith
performancemeasurement(PM)inordertoensurevalidity.AmaratungaandBaldry(2002)advisedthatlong
termPMisneededforeffectiveness.Explicitstatementsofperformancerequirementsandeffective
performancemanagementcansupportthechangingneedsofthebuilding(Robathan,1996).ThePMiscrucial
incommercialbuildingsuchashealthcarefacilitiesastheyhavethehighestratesofchangeintermsofdesign
comparedtoinstitutionalandresidentialbuildings(Douglas,1996)andgoodperformanceiscriticaltotheir
successinmeetingtherequirementsofthedesignateduse.Chanetal.(2001)reportthatperformance
measurementinhealthcareissubjecttosensitiveusers’requirementsandtheabilityoftheengineering
systemtoperformduetothedynamicandcomplexnatureofthedifferenthealthcareareassupported.Avalid
performancemeasurementwouldenhancethefacilitiesmanagementoperation.LavyandShohet(2007a)
developedamodelcalledtheIntegratedHealthcareFacilityManagementModel(IHFMM)formeasuringthe
effectivenessandefficiencyofperformanceandtheoperationsoffacilities.
Inordertoensureexcellentfacilities,performancemeasurementisavitaltool;yetanintegratedperformance
measurementsystemsuitablefordifferenttypesoforganisationshasyettobedeveloped(ZairiandSinclair,
1995),aswellasatoolforbalancingmultiplemeasuresacrossmultiplelevels(Hlavackaetal.,2001).
Moreover,periodictasksbyexpertsmaybecrucialtoensurethevalidityandcontinuationofPM.Thesetasks
areimportantiforganizationsmerge,enlargeorundergoextensionorrenovationworkstotheirbuildings.

Performancemeasurementinhealthcare
Thereviewoftheliteraturesuggeststhatbuildingperformancebenchmarkingisidentifiedasbeingcrucialto
thesuccessfulimplementationofstrategicfacilitiesmanagementinhealthcare.Sevenkeyperformance
indicators(KPIs)onAustralianhospitalswerefoundtobebusinessorientedwherenoneofthephysical
performancewasincluded(Pullen(2000)ascitedinShohet,2003).Itseemsthatfewinvestigationsonbuilding
performancepreferenceonhealthcarebuildingshavebeenundertaken.However,theKPIsproviderealͲtime
maintenanceandpredictablephysicalperformance(Shohet,2003)withgoodimpactonhigherͲlevel
organizationalobjectives(Patietal.,2010).Providingefficiencyinmaintenancewillalsoenablestrategiclevel
decisionmakinginFM(LavyandShohet,2009)andspaceadaptability(HarveyJrandPati,2008).
InastudyaboutKPIs,Shohet(2006)evaluated11KPIsondevelopment,organizationandmanagementof
healthcarebuildingmaintenanceefficiencyparameters.TheKPIsareusefulforprovidingaguidelinefora
strategicfacilityplanofhealthcarefacilities.Ornsteinetal.(2009)evaluatedtheperformanceofphysical
accessibilityandfiresafetyusingpostoccupancyevaluation(POE).Itwasfoundthathealthcarefacilitieshave
certaincharacteristicsthatareintrinsictotheiruse,andcarefulplanningisthereforerequiredifthePreͲ
DesignEvaluation(PDE)andthePOEaretobeappliedcorrectly.
ResearchdonebyCartheyetal.(2009)exploredclimatechangetotheimpactofextremeweatheron
healthcareintheNewSouthWalesinfrastructure.Thehealthcareinfrastructureperformancesinregardsto
climatechangeweremeasuredusingROMS(RiskandOpportunityManagementframework)providinga
potentialdisclosureforfutureneedsintheeventoffurtherclimatechanges.Thisresearchfoundthatthereis
acrucialneedtointegratedisasterplanningandmanagementstrategiesinordertoenablethehealthcare
servicesinAustraliatobeequippedtofaceextremeweatherevents.Theneedsofperiodicevaluationon
buildingperformancesuchasbuildingquality,functionalityandimpactmaybebeneficialandwouldleadto
significantsavingsonmaintenancecostsrelatedtoclimatechange.
MayandClark(2009)studiedpatientexperiencesintheNHS(UK)onpromotingAgendaofChange.Thestudy
involvedmaintenance,engineering,building,gardeningandgeneralofficeestatesmanagementandfound
that,overall,estatesstaffdidconsidertheirjob/servicetobeimportanttothepatientexperience.However,
seniorstaffappearedtohavemoreconfidenceintheircontributiontothepatientexperience.

Thebuildingperformancemeasurementinfacilitiesmanagement
FMdivisionsmustimplementrigorousanddisciplinedmeasurement(Rogers,2004).However,unclear
objectivesoccurwhenexternalbenchmarkingdoesnotfitinternalorganizationalprocesses(TuckerandPitt,
2009).FMisnotaboutreducingrunningcostsofbuildingsormaintainingcosts,butbusinessasawhole.
TuckerandPitt(2009)believedthatthescarcityofaholisticapproachtoFMinstrategiccustomer
performancemeasurementmaycauseineffectiveapplicationofperformancemanagement.However,with
effectiveutilisationofallcorporateresources,theFMfunctionemergedasanimportantcorporatediscipline
(EdumͲFotweetal.,2003).GoyalandPitt(2007)suggestthatinnovationinFMisanenabler,addingvalueto
theorganization.FMhasstreamlinedacorefocusedapproachtointegratedservicemanagement.Integrated
FMtendstoproduceitsowninnovativesolutionsinlinewithchangesinbusinessorganizations.Ontheother
hand,TuckerandPitt(2009)perceivedPMtoolstonotonlyapplytoFMbutalsotoestablishstrategic
businessprocessesthatshouldbeembeddedintoorganizationalbusinessculture.However,theseresearchers
commentedthataccessibilityofFMbenchmarkswithinanyorganizationremainscarce.
LavyandShohet(2007a)developedanIntegratedHealthcareFacilityManagementModel(IHFMM)to
integratethetacticalandstrategicdecisionmakingprocessesonthelifecycleperspective.Theauthors
claimedthattheintegrationbetweenthedifferentparametersofthefacilityhavenotyetbeenthoroughly
researched,andassuchthestudyisfocusedontheidentificationofprincipalvariablesaffectingthe
performanceandmaintenanceoffacilitiesthroughouttheirservicelife.LavyandShohet(2007b)alsofound
thattheannualmaintenanceexpenditureinbuiltfacilitiesdependssignificantlyonthetypeofenvironment
thatthefacilityislocatedin,ontheoccupancyinthefacilityandonitsactualservicelife.Thisstudyconcluded
thatstandardallocationofresourcesformaintenanceisnotadequatefortheresourcesneeded,unlessitis
basedontheageofthebuilding,itsoccupancyandenvironment.
Literatureshowsthatthereisno“buildingperformance”toolkitavailableforAustralianhealthcare
(DepartmentofHealthandAgeing,2011).Theonlytoolavailablespecificallyforhealthcarebuildingsisa
toolkitfromBREEAMcalledAEDETtoolkit.ThisbuildingperformancemeasurementtooldevelopedintheUK
takesintoconsiderationthecomplexityofhealthcaredesign,whichisdifficulttomeasureandevaluate,andis
usedtoassistinmeasuringandmanagingthedesignofhealthcarefacilitiesinregardstothebuilding
performancesuchasfunctionality,impactandbuildquality.Thistoolkitwillenabletheusertoevaluatethe
designbyposingaseriesofclear,nonͲtechnicalstatements,encompassingthethreekeyareasofimpact,build
qualityandfunctionality(DepartmentofHealth,2005).
However,thistoolkitmaynotbeapplicabletoAustralianhealthcareservicesduetothedifferentclimatic
conditionsandadaptiveͲreuseofbuildingsashealthcarefacilities.Thisstudyhypothesizesthattheexisting
toolkitfromUKNHSisnotsuitableforbuildingperformanceevaluationinpublichealthcarebuildingsin
Australia;hencetheexistingtoolkitwillhavetobeadaptedtosuitAustralianhealthcarebuildingsand
FMoperation.

Researchmethods
Tofillthegapsmentionedabove,thisstudyemployedtheAEDETtoolforperformanceevaluation.The
objectivewastoevaluatehealthcareusers’levelofagreementrelatedtothreedimensionsͲnamely
functionality,impactandquality.ApublichospitalunderoneofthehealthcareorganisationsinVictoria,
Australiaisselectedasacasestudy.Thisorganizationhasneverundertakenperformancemeasurement
particularlyonthebuiltenvironment.
TheorganizationstudiedisoneofthelargeregionalhealthprovidersinVictoria,whichservesover500,000
peoplethroughtheeffortsofover6,000peopleacross21sites.Inadditiontoservingtheneedsofthe
permanentpopulation,thisorganizationalsoprovidescaretovisitorstotheregionwhichinpeakseasonscan
expandthepopulationbyover70percent.Atotalof1,016bedsandhealthservicescoverthefullspectrum
fromemergencyandacute,tomentalhealth,primarycare,communityservices,agedcareandsub
acute/rehabilitation.Figure1showsapublichealthcareorganisationchart,thatdistinguishescoreandnonͲ
coredivision.
Asapilotstudy,aquestionnairewasdesignedbasedontheAEDETtoolkit.Thequestionnairesweretested
withinnonͲcoreandcoredivisions,comprising11departmentsinthepublichospitalandinvolved11
executivedirectors(100%responserate),tocheckitsapplicabilitywithrespecttothenatureofhealthcarein
Australia.WiththeuseofFigure1,selectedstafffromthetopmanagementparticipatedinthepilotstudy.
TableIshowsthemainelementsandsubelementsofthequestionnaire.Thestaffwereaskedtoratethe
degreeofrelevanceandlevelofimportanceofeachofthebuildingperformancecriteria.Thefindingfromthis
surveywillassistindevelopingnewcategoriesforbuildingperformancethatcanbeusedforbenchmarking
buildingperformance.TheresultofthedescriptiveanalysisinTableIshowsthatthistoolkitiswellunderstood
andisrelevant,asthemeanscoreandacceptancescoreofallitemsarewellabove3.00(TableI).
Subsequently,thenextquestionnairesurveywassentto225staffatvariouslevelsofcoreandnonͲcore
services.Thenumbersofresponsesare166Ͳ192respondents,equivalentto74percentͲ85percentresponse
rate(TableIIIͲV)

Dataanalysis
TableIIdescribesthreestatisticalmethodsused.TheresearchadoptstheproceduresusedinYeungetal.
(2007)andYangetal.(2009).

4.1RankingofBuildingPerformanceelements
TheanalysisofthesurveyresponsedataproducedthemeansforthreemainelementsofBuilding
Performance,namelyfunctionality,impactandquality.RankingandKendall’scoefficientofconcordancefor
buildingfunctionality,buildingimpactandbuiltqualityareshowninTablesIII,IVandVrespectively.The
analysisusingmeanvaluesfoundthatbuildingfunctionalityandbuildingimpactrangedfrom2.12to3.27and
2.31to3.42respectively.Builtqualityrangedfrom2.75to3.27,whichindicatethatmorethanhalfofthe
overallitemsareingoodperformance.Thehighestrankingbyallrespondentsare“access1”forbuilding
functionality,“urbanandsocialintegration1”forbuildingimpactand“engineering4”forbuiltquality.The
highestrankingbyallrespondentsforbuildingfunctionalitywas“Thereisgoodaccessfromandwithinthe
buildingtoanotherbuilding”withameanof3.27,forbuildingimpactthiswas“Theheight,volumeandskyline
ofthebuildingrelatewelltothesurroundingenvironment”withameanof3.42andforbuiltqualitythiswas
“Thereareemergencybackupsystemsthataredesignedtominimisedisruption”withameanof3.27.From
TableIII,thehighestsixelementsareaboutaccesstothebuilding.Forbuildingimpact(TableIV)thehighest
rankedelementsarealloftheitemsincludedunder“urbanandsocialintegration”.Thisisduetothevast
rangeofhealthcareuserswhichofteninvolvethegeneralpublic.Thelowestscoreditemwasthelastitemin
environment(Env8)thatcoversthegenericissueofbasicfacilities.TableVshowsthatmorethanhalfthe
items(tenoutof16items)areperformingwellanditcomprisesallrangesofsubtopics,namelyconstruction,
engineeringandperformance;theitemsthatcarryscoresoflessthanthreearequitetechnical,andinvolve
thebuilding’sfutureissues,neverthelessthoseitemsscoredcloseto3.
Inordertoexaminewhethertherespondentsrankedthebuildingperformanceitemsinsimilarorder,
Kendall’scoefficientofconcordancewerecalculated.Respondents’rankonthelevelofperformanceis
identicaliftheconcordanceofcoefficientisequalto1,andtotallydifferentifequalto0(Yeungetal.,2007).
TheKendall’scoefficientofconcordanceforrankingthebuildingperformanceinTableIII,TableIVandTableV
are0.111,0.101and0.060respectively,whicharestatisticallysignificantat1percentlevel.Thissuggeststhat
therewasageneralagreementamongrespondentsonrankingtheperformance;thatis,therespondents
sharedsimilarviewsabouttherelativeimportanceoftheseperformanceitems.
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Figure1.Publichealthcareorganisation(coreandnonͲcoredivision)
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TableI.AEDETsampleonthehealthcareorganisation
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TableII.Statisticaldescriptiveanalysismethods
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FactoranalysisoftheBuildingPerformanceelements
Factoranalysisisatechniqueforexploringdataandthencollatingthemitintosmallergroupsthatare
relevant.“Itisadataexplorationtechnique,itisthenuptothewritertojudge”(Pallant,2011).AccordingtoLi
etal.(2005),byidentifyingsmallnumbersofgroupingfactorsusing“factoranalysis”,relationshipsamongsets
ofmanyinterͲrelatedvariablescanberepresented.Todeterminewhetheradatasetissuitableforfactor
analysis,samplesizeandstrengthoftherelationshipamongthefactorsaretwoimportantfactorstobe
considered,withtheminimumnumberofsamplessuggestedas150(Pallant,2011).Inthisstudy,thenumber
ofrespondentsrangefrom166to192.ThesenumbersvarybecauseoftheonͲlinenatureofthesurveywhere
respondentscouldchoosenottoanswercertainquestions.Acorrelationmatrixisthenformedtomeasurethe
strengthoftherelationshipamongthefactors.Mostvaluesinthecorrelationmatrixarelargerthan0.3.The
Barlett’stestofSphericityisusedtotestthesignificance(p#0.05).KaiserͲMeyerͲOlkin(KMO)indexshownin
TableVIis0.090forbuildingfunction,0.921forbuildingimpactand0.891forbuildingquality.KMOabove0.6
isrecommendedbyField(2009)inordertotestifthedataweresuitableforfactoranalysis.Allthree
elements,i.e.buildingfunctionality,buildingimpactandbuiltqualityhavepassedbothtests(TableVI).

TableIII.Rankingofthebuildingfunctionalityitemsbasedonthelevelofsignificance


TableIV.Rankingofthebuildingimpactitemsbasedonthelevelofsignificance



TableV.Rankingofthebuiltqualityitemsbasedonthelevelofsignificance


TableVI.Bartlett’stestandKMOfortheBuildingFunctionality,BuildingImpactandBuildingQuality



Intotal,11regroupingcomponentswereproducedbasedonVarimaxrotationoftheprincipalcomponent
(TablesVIIͲIX).These11groupedfactorswitheigenvaluesgreaterthan1.000explain55.97percentofthe
varianceforBuildingfunctionality(TableVII),63.98percentofthevarianceforbuildingimpactand68.91
percentofthevarianceforbuildquality(TableIX).Eachofthebuildingperformanceitemsbelongstoonlyone
ofthegroupingsafterrotatedcomponentsmatrixahasbeencompleted.Eachoftheitemsbelongedtoonly
oneofthegroupings,withmostofthevalueoffactorloadingexceeding0.50(Lietal.,2005;Aksornand
Hadikusumo,2008;NorusǼis,2010).Thevalueofalltheitemsmostlyexceeds0.50exceptforthefollowing
items:access1inBuildingFunctionality(valueof0.395),Env6(0.419),Env2(0.358)andEnv5(0.482)inBuilding
Impact.NoneoftheitemsinBuiltQualityislessthan0.50.Thetotalof58itemsfromthreesubelementsare
regroupedinto11subitems,namely:Spacedesign,Spaceutility,Spaceaccess,Impactoutlook,Impactcore
activities,Impactfacility,Impactfuturedesign,Qualityenergy,Qualityengineering,Qualityperformanceand
Qualitybuilding.Thesenamesaregivenbasedontheircharacteristics(TablesIII,IVandV).

TableVII.ResultoffactoranalysisforBuildingFunctionality



1. Buildingfunctionality(component1):functionalityofdesign.Thiscomponent,whichaccountedfor
40.10percent(TableVII)ofthetotalvariancesbetweenbuildingfunctionality,hasrelativelymore
agreementthantheothertwocomponents.Itindicatesthathealthcareusersinthepublichospital
studiedconsiderspacedesigntobesignificant.Toenhancespacedesign,standardspace,useable
area,circulationprovision,isolationandsegregationhavetobeassessed.Intermsofuse,
requirement,caremodelandhandlingofoveralldesignhavetobeassessedtoo.Theperformanceof
thespacedesignisimportanttoachievebuildingfunctionality.Therefore,thesecomponentscouldbe
illustratedbySpace1,Space2,Space3Space4,Space5,Use1,Use2andUse3.Variousspacedesign
patternsofhealthcarehavebeenstudiedbyAlalouchandAspinall(2007).Theyarenightingale,
corridororcontinental,duplexorNuffield,racetrackordoublecorridor,cruciformandradialward.
Resultsshowthattherewasahighagreementlevelonspatialattributesofthelayout.

TableVIII.ResultoffactoranalysisforBuildingImpact



2.Buildingfunctionality(component2):functionalityutility.Thiscomponentrankedsecondoutofthree
components(TableVII);sixofthespacedesignitemsofthiscomponentarerelatedtouse,accessandspace.
Usecontainsfouritems;changeandexpansion(use5),layout(use7),flow(use4)andpattern(use6).Foraccess
andspace,theitemsareaccessprovision(access2)andstorage(space6)respectively.Theperformancefor
spaceutilitycanbeachievediftheseitemsarehighlyconsidered.AlalouchandAspinall(2007)concludedthat
typesofhospitaldesignhavesystematicrelationshiptospatialpropertiesofthelayoutshowingthathigher
integrationcancauselessprivacyassociatedeffectofvisiblecoͲpresence.Theitemsinfunctionalityutilityare
importantintermsofthelevelsofintegrationandprivacy.
3.Buildingfunctionality(component3):functionalityaccess.Thiscomponentwasrankedtheleastamong
threecomponents(TableVII).Theitemshereareallaboutaccess.Thesubcriteriasurroundaccesswithinthe
building(access1),accessemergency(access3),disposalandgoodcirculation(access4),pedestrian(access5),
outdoor(access6)andfireplanning(access7).Item“access1”whichscoredbelow0.50isnottakenoutfrom
thisgroup,becausethisitemhasthehighestrankingamongstthebuildingfunctionalityitems(TableIII).This
itemisalsorelatedtootheritemsinthesamegroup.Thesecomponentsarecrucialtothebuilding
functionality.PhysicalaccessibilityisoneoftheimportantfeaturesinanearlierstudybyOrnsteinetal.(2009).

Table IX. Result of factor analysis for Built Quality 
4.Buildingimpact(component1):impactoutlook.Thiscomponent,whichaccountedfor45.04percent(Table
VIII)ofthetotalvariancesbetweenbuildingimpacts,wassignificantlymoreimportantthantheotherthree
components.Afterfactoranalysisregrouping,thiscomponentwasrenamedasimpactoutlook.These
componentsareassessedtoensureperformanceinthegeneraloutlookofthehealthcarebuilding.These
itemsareheight(UnSI1),locality(UnSI2),landscape(UnSI3),pleasantdesign(UnSI4),humanscale(FnM1)and
colour(FnM5).Codinhotoetal.(2009)mentionedthatfabricandambientspacearecharacteristicswhich
determinetheenvelopethatsetstheboundariesofthephysicalspacei.e.gardensandgreenspaces.
5.Buildingimpact(component2):impactcoreactivities.Thiscomponentrankedsecondoutoffour
components(TableVIII).Fiveregroupingitemshavebeenrenamedasclinicalactivities(CnL1),imageof
hospital(CnL2),caringimage(CnL3),valueofheathcare(CnL4)andlevelofprivacy(Env1).Theperformanceof
theseitemsmayenhancethecoreoperationactivities.RoomoccupancyandprivacyleadingtobetterwellͲ
beingseemtobeoneofthemostinvestigatedareas(Codinhotoetal.,2009).
6.Buildingimpact(component3):impactfacility.Impactfacilityisthethirdcomponentforbuildingimpact.
Facilityisoneoftheimportantcomponentsthatenhanceperformance.Itemsinthiscomponentareallfrom
Environmentsubelement.Sixitemscompriseofsignage(Env3),comfort(Env4),designunderstandable(Env5),
interior(Env6),convenientplace(Env7)andbasicfacilities(Env8).Assessingtheseitemscanensure
performancethatgivesgoodimpacttothefacility.Codinhotoetal.(2009)recommendbetterphysical
facilities,healthcarestaffneeds,atrustfulatmosphereandbetterbasicfacilitiestoimprovethetherapeutic
servicequality.ForthissubͲelement,twoitemswereomitted,namelyEnv2(viewinsideandoutside)andEnv6
(designunderstandable).Bothitemsscorelessthan0.50.Theseitemsalsoshowthattherearenoconnections
with“impactfacility”
7.Buildingimpact(component4):impactfuturedesign.Thiscomponentrankedtheleastoutoffour
components(TableVIII).Itconsistsoffiveitems:Environment(Env5),
FormandMaterial(FnM2,FnM3andFnM4)andCharacterandInnovation(CnI5).Theseitemsareregrouped
andnamedas“ImpactFutureDesign”.Theseitemsareimportantintermsofperformanceinrelationtofuture
design.Inordertoenhancetheperformanceoffuturedesign,theseitemshavetobeassessed,namelylayout
(CnL5),sunlight(FnM2),heat(FnM3),material(FnM4)andviews(Env2).Ayasetal.(2008)recommendan
innovativedesigntocopewithfutureneedssuchaslighting,healthcaresettingssuchascolourandquality
space(view)thatbringimportantfactorssuchassecurityandsafety.
8.Builtquality(component1):qualitybuilding.Thiscomponent,whichaccountedfor44.42percent(TableIX)
ofthetotalvariancesbetweenbuiltͲquality,wassignificantlymoreimportantthantheotherthree
components.ItshowsthathealthcareusersinapublichospitalinAustraliaconsider“qualitybuilding”asone
ofthemostsignificantcategories.Toenhancequalityofbuilding,minimaldisruption(Eng5),organised
construction(Const1),minimalconstructionwork(Const2)andminimalimpactonprocess(Const3)havetobe
takencareof.Therefore,thesecomponentscouldbeillustratedbyEng5(constructiondisruption),Const1
(planning),Const2(temporarybuilding)andConst3(buildingprocess).Properplanningtoavoiddisruption
duringrenovationorerectionofnewbuildingisimportantinhealthcareconstruction.Itiscrucialtotake
propercareduringconstructionandrenovationinordertominimizetheinfectionriskfromexposureto
infectiousagents(CarterandBarr,1997).ItemslistedonBuildQualitycanpromoteleanconstructionthatcan
leadtoreducedriskofinfectioncausedbyconstructionhazards.
9.Builtquality(component2):qualityengineering.Thiscomponentrankedsecondoutofthefourcomponents
(TableIX).ItemsinthiscomponentarefromtheConstructionsubelement.Fourqualityengineeringitemsof
thiscomponentareinregardtoreadilymaintained(Const4),robustinconstruction(Const5),easyaccess
(Cosnt6)andrelevantdesign(Eng7).Theperformanceforqualityengineeringcanbeachievediftheseitems
arehighlyconsideredandwellassessed.Designwithgoodqualityandsuitableattributescanpromotea
positivepsychologicalfeelingtowardshealthcare(Ayasetal.,2008)
10.Builtquality(component3):qualityperformance.Qualityperformanceisthethirdcomponentinbuilt
quality.Performancequalityisoneofthemostimportantcomponentstoenhanceperformanceasawhole.
Itemsinthiscomponentareallfromtheperformancesubelement.Itconsistsoffouritems–easytooperate
(Perf1),clean(Perf2),durablefinishes(Perf3)andlastbutnotleast,durability(Perf4).Assessingtheseitems
canencouragequalityperformanceinhealthcare,especiallyincriticalareassuchaswardsandoperation
theatres.Stableenvironmentconditionswouldavoiddisturbancetothehealingprocessofthepatients
(Codinhotoetal.,2009).
11.Builtquality(component4):qualityenergy.Thiscomponentrankedleastamongthefourcomponents
(TableIX).Theitemsareallrelatedtoengineering.Thesubcriteriaareinregardstosystem(Eng1),relevant
(Eng2),efficient(Eng3)andbackupsystem(Eng4).Thesecomponentsarecrucialtothebuiltquality.Ornstein
etal.(2009)foundthatapleasantsettingwithgoodlightinginandaroundhealthcarebuildingswouldinspire
healthandwellͲbeing.

Validationofthebuildingperformanceelements
TestingCronbach’scoefficientalpha
TestingforreliabilityofascaleCronbch’scoefficientalphawasusedtoexamineinternalconsistencyofthe
scalesundertheitemBuildingperformance.Alphavaluesgreaterthan0.7areregardedassufficient(Pallant,
2011).TheresultsofCronbach’scoefficientalphainthissurveywereintherangeof0.918to0.962.This
providesevidencethatallthefactorshavehighinternalconsistencyandarereliable.

Testingforcontentvalidity
ThequestionsaskedinthisresearchexploreagreementlevelsinregardstoImpact,Buildqualityand
Functionality.TheseitemsarebasedontheNHStoolkit,theAEDETquestionnairesurvey.Itisaclear,nonͲ
technicalstatement,encompassingthethreekeyelements.Thistoolkithasbeenrevisedseveraltimesandhas
beenusedtodeterminethebuildingperformanceefficiencyinhealthcareintheUnitedKingdom.Thissurvey
assessmentismonitoredbyBREEAMforstandardbestpractise.Suchmethodsdon’texistinAustralia.Forthe
purposeofthisstudy,theAEDETtoolkitisusedasanassessmenttooltoevaluatethebuildingperformancein
apublichealthcarebuildinginAustralia.Fromtheresultofthetwotests,allthefactorswerefoundtohave
highinternalconsistency,thewholequestionnairehasvalidcontents,andthebuildingperformances
regroupinginthisstudyarereliableandvalid.Theresultfromfactoranalysisandregroupingwillbeusedto
furtherclarifytheimportanceofbuildingperformancetospecificcasesstudies.

Discussionsofsurveyresults
TheresultsindicatethatforBuildingFunctionality,“access1”rankedfirstamongthe20subͲelements(Table
III).Thismeansthatgoodaccessisatoppriorityinthebuildingperformanceinregardstothefunctionalityofa
healthcarebuilding.However,accordingtotheresultsoffactoranalysis,thisfactorscoredthelowestinthe20
itemslisted.Asdiscussedintheliteraturereview,thisfindingwasinlinewithseveralresearchers’statements
regardinggoodaccess(e.g.Ornsteinetal.,2009).Forthisreason,“access1”willbeconsidered.Forthe
Buildingimpactelement,“UnSI1”scoredthehighestrankingof3.42.Thisitemcorrespondstothevolumeof
thebuilding.Thehealthcarebuildingnormallyrequiresaspecialceilingheightduetothespecialneedsof
verticalhealthcareequipment,whichmayadverselyaffecttheconstructioncost.Afterthefactoranalysis,this
itemisregroupedintotheelementcalled“impactoutlook”.Forbuiltquality,thehighestrankingisfor“eng4”
(3.27).Thisitemisunderthegroupnamed“qualityenergy”andrelatestoemergencybackup.Emergency
backupispartofenergyefficiencythatwillenhancehealthcareoperationsinordertoensuresmooth
organizationalmanagement.Energymanagementcanalsobecomepartofanoverallqualitycontrolstrategy–
partofcleanerproductionandassetmanagement.Ifitisintegratedintothecompany’scoreprograms,itis
morelikelytobecomepartoftheorganizationalculture(Davies,2009a,).Financialsavingsthroughenergy
efficiencywillimprovepatientoutcomes,betterstaffhealthandreducedstaffturnover(Mellon,2009),while
Davies(2009b)andKluske(2009)highlightedthesuitablebasicmaterialthatwillbringenergysaving.
Thebuildingperformancehasbeenprovedtobeimportantforhealthcarebuildings(Reiling,2006;Alalouch
andAspinall,2007;DuckettandWard,2008;Codinhotoetal.,2009;Sapountzisetal.,2009).Withafocuson
buildingdesignanditselements,everyaspect(all58items)forbuildingfunctionality,buildingimpactandbuilt
qualityhasbeenassessedinachievingacomprehensiveexcellenceinbuildingperformance.The11factors
regroupedwillformanewsetofquestionnairesinthesecondphaseofthestudy.Thedevelopedframework
considers11subͲsetscoveredinthreedimensionsofthebuiltenvironment:builtquality,buildingimpactand
buildingfunctionality.AlthoughmorecomprehensiveapproachestolinkingFMareneededintermsof
strategicfacilitiesmanagementorotherappropriateoutput,findingsfromthisanalysiswillbevaluableto
enhancebuildingperformanceandsetbuildingcriteriathatneedfurtherattention.Indeed,lackofassessment
inbuildingperformanceisoneofthekeyissuesstrategicmanagement(Douglas,1996).
TheframeworkinFigure2isdevelopedasaresultofthis.Itrepresents11regroupedfactors,whichcontribute
totheexcellenceinbuildingperformance.Addedvaluecanbeachievediftwoofthethreeelementsare
integrated.Moreover,theintegrationbetweenthethreeelementscanleadtoexcellenceinbuilding
performanceasawhole.Thesethreeelementsareinterrelatedbutneedtobeassessedindependentlyfor
linkingthemtogethertoachieveholisticimprovementinbuildingperformanceforhealthcarebuilding.The
newsurveywillbehandedtoallstaffintheorganisationcomprisingofonepublichospital,sixcommunity
healthcentresandoneagedcarecentre.Thisframeworkwillhelptherespondentstounderstandthescopeof
questionsthatarerelatedtotheirbuildings.Thisfindingwilleasetheevaluationinthelaterstageandhelp
furtherinanalysingtherelationshipwithstrategicmanagementandfacilitiesmanagementservicedelivery.
Theresultofthecurrentstudyconfirmedthehypothesisandthattheexistingtoolkithastobeadaptedtosuit
Australianpublichealthcare,henceanewconceptualframeworkhastobedeveloped.

Figure2.Aframeworkforexcellenceinbuildingperformanceforhealthcarebuilding

Conclusions
Theimportanceofbuildingperformanceinfacilitiesmanagementhasbeenrecognisedbymanyscholarsand
professionals.Withafocusonhealthcarebuildings,thisstudyhopestofillagapthathasbeenexploredin
sectiontwoofthispaper.Itiscrucialtoexplorethecurrentstateofbuildingperformanceandtoidentify
significantitemsinrelationtobuildingperformance.Thisstudyexploredtheimportanceofbuilding
performanceintermsoffunction,impactandquality.Furthertothat,buildingperformancerankingandtheir
underlyingrelationshiphavebeenexplored.
Theprocessofmanagingfacilitiesismorechallengingduetothecomplexityofhealthcarebuildings.Themain
contributionofthisstudyisthatanorderedandgroupedsetofbuildingperformanceindicatorsareidentified
throughasurveyinoneofthehospitalsunderapublichealthcareorganisation.Amongstthe11reͲgrouped
factors,fiveofthemremainunchangedbutreducedtosmalleritems.Thegroupsare“functionalityaccess”for
BuildingFunctionality’sthirdelementand“impactfacility”forBuildingImpact’sthirdelement.ForBuild
Quality,theelementsare;thesecond,thirdandfourthelementsnamely“qualityengineering”,“quality
performance”and“qualityenergy”respectively.Those11subelementsareregroupedtomorerelevantand
significantcategories.Thesefindingswillbeusedasanassessmenttooltoevaluatetheperformanceofother
buildingsunderthesamehealthorganisationandthushelpidentifyareasofimprovement.Thefindingsmay
alsobeappliedtootherpublichealthcareorganisationsinAustralia.Sincetheresultsofthesurveyarefroma
specificsite,therespondentsmayhavedifferentunderstandingsaboutthestatementsinthesurvey.Thismay
haveaffectedthescoringofthebuildingperformance.Therefore,thefindingsshouldbefurthervalidatedby
observationofthesamesite.Finally,itishopedthatthefindingsfromthisresearchmaybeabletoprovide
stakeholdersandhealthcarefacilitieswithinsightsontheapproachesavailableformeasuringtheperformance
ofhealthcarebuildingsaswellasidentifyvalidbenchmarkingthatcanbeappliedonawiderscale.
References
Aksorn,T.andHadikusumo,B.H.W.(2008),“CriticalsuccessfactorsinfluencingsafetyprogramperformanceinThaiconstructionprojects”,
SafetyScience,Vol.46No.4,pp.709Ͳ727.
Alalouch,C.andAspinall,P.(2007),“SpatialattributesofhospitalmultiͲbedwardsandpreferencesforprivacy”,Facilities,Vol.25Nos
9/10,pp.345Ͳ362.
Amaratunga,D.andBaldry,D.(2002),“Movingfromperformancemeasurementtoperformancemanagement”,Facilities,Vol.20Nos5/6,
pp.217Ͳ223.
Atkin,B.andBrooks,A.(2009),TotalFacilitiesManagement,3rded.,WileyͲBlackwell,Chichester.
Ayas,E.,Eklund,J.andIshihara,S.(2008),“Affectivedesignofwaitingareasinprimaryhealthcare”,TheTQMJournal,Vol.20No.4,pp.
389Ͳ408.
Boussabaine,A.H.andKirkham,R.J.(2006),“WholelifecycleperformancemeasurementreͲengineeringfortheUKNationalHealthService
estate”,Facilities,Vol.24Nos9/10,
Brackertz,N.andKenley,R.(2002),“Aservicedeliveryapproachtomeasuringfacilityperformanceinlocalgovernment”,Facilities,Vol.20
Nos3/4,pp.127Ͳ135.
BREEAM(2010),BuildingResearchEstablishmentEnvironmentalAssessmentMethod,BREEAM,Watford,UK,availableat:
www.breeam.org/
Carter,C.D.andBarr,B.A.(1997),“Infectioncontrolissuesinconstructionandrenovation”,InfectionControlandHospitalEpidemiology,
Vol.18No.8,pp.587Ͳ596.
Carthey,J.,Chandra,V.andLoosemore,M.(2009),“AdaptingAustralianhealthfacilitiestocopewithclimateͲrelatedextremeweather
events”,JournalofFacilitiesManagement,Vol.7No.1,pp.36Ͳ51.
Chan,K.T.,Lee,R.H.K.andBurnett,J.(2001),“Maintenanceperformance:acasestudyofhospitalityengineeringsystems”,Facilities,Vol.
19Nos13/14,pp.494Ͳ504.
Codinhoto,R.,Tzortzopoulos,P.,Kagioglou,M.,Aouad,G.andCooper,R.(2009),“Theimpactsofthebuiltenvironmentonhealth
outcomes”,Facilities,Vol.27Nos3/4,pp.138Ͳ151.
Davies,H.(2009a),“Energymanagement–it’snotrocketscience”,FacilityManagement,December/January,pp.56Ͳ57.
Davies,H.(2009b),“Justhow‘green’isyourbuilding?”,FacilityManagement,August/September,pp.36Ͳ37.
DepartmentofHealth(2005),PublicationsPolicyandGuidance,DepartmentofHealth,UK,availableat:
www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_082089
DepartmentofHealthandAgeing(2011),Publications,StatisticsandResources,DepartmentofHealthandAgeing,Canberra,availableat:
www.health.gov.au/
Douglas,J.(1996),“Buildingperformanceanditsrelevancetofacilitiesmanagement”,Facilities,Vol.4Nos3/4,pp.23Ͳ32.
Draper,M.andHill,S.(1996),“FeasibilityofnationalbenchmarkingofpatientsatisfactionwithAustralianhospitals”,JournalforQualityin
HealthCare,Vol.8No.5,pp.457Ͳ466.
Duckett,S.andWard,M.(2008),“Developing‘robustperformancebenchmarks’forthenextAustralianHealthCareAgreement:theneed
foranewframework”,AustraliaandNewZealandHealthPolicy,Vol.5No.1,pp.1Ͳ8.
EdumͲFotwe,F.T.,Egbu,C.andGibb,A.G.F.(2003),“Designingfacilitiesmanagementneedsintoinfrastructureprojects;casefromamajor
hospital”,JournalofPerformanceofConstructedFacilities,Vol.17No.1,pp.43Ͳ50.
Eley,J.(2001),“HowdopostͲoccupancyevaluationandthefacilitiesmanagermeet?”,BuildingResearch&Information,Vol.29No.2,pp.
164Ͳ167.
Featherstone,P.andBaldry,D.(2000),“ThevalueofthefacilitiesmanagementfunctionintheUKNHScommunityhealthͲcaresector”,
JournalofManagementinMedicine,Vol.14Nos5/6,pp.326Ͳ338.
Field,A.P.(2009),DiscoveringStatisticsUsingSPSS:andSexandDrugsandRock‘n’Roll,3rded.,IntroducingStatisticalMethods,Sage,Los
Angeles,CAandLondon.
Goyal,S.andPitt,M.(2007),“Determiningtheroleofinnovationmanagementinfacilitiesmanagement”,Facilities,Vol.25Nos1/2,pp.
48Ͳ60.
Harvey,T.E.JrandPati,D.(2008),“Functionalflexibility”,HealthFacilitiesManagement,Vol.21No.2,pp.29Ͳ34.
Hlavacka,S.,Bacharova,L.,Rusnakova,V.andWagner,R.(2001),“PerformanceimplicationsofPorter’sgenericstrategiesinSlovak
hospitals”,JournalofManagementinMedicine,Vol.15No.1,pp.44Ͳ66.pp.324Ͳ342.
Boyer,D.L.,Belzeaux,D.R.,Maurel,M.O.,Baumstarck,D.K.andSamuelian,D.J.ͲC.(2010),“Asocialnetworkanalysisofhealthcare
professionalrelationshipsinaFrenchhospital”,InternationalJournalofHealthCareQualityAssurance,Vol.23No.5,pp.460Ͳ469.
InternationalFacilitiesManagementAssociation(1986),OfficialStatementonFacilityManagement,IFMA,Houston,TX.
Kazaz,A.andBirgonul,M.T.(2005),“Theevidenceofpoorqualityinhighriseandmediumrisehousingunits:acasestudyofmasshousing
projectsinTurkey”,BuildingandEnvironment,Vol.40No.11,pp.1548Ͳ1556.
Kluske,R.(2009),“Towardszerocarbonhealthcare”,FacilityManagement,August/September,pp.52Ͳ54.
Lavy,S.andShohet,I.M.(2007a),“Astrategicintegratedhealthcarefacilitymanagementmodel”,InternationalJournalofStrategic
PropertyManagement,Vol.11No.3,pp.125Ͳ142.
Lavy,S.andShohet,I.M.(2007b),“Ontheeffectofservicelifeconditionsonthemaintenancecostsofhealthcarefacilities”,Construction
ManagementandEconomics,Vol.25No.10,pp.1087Ͳ1098.
Lavy,S.andShohet,I.M.(2009),“Integratedhealthcarefacilitiesmaintenancemanagementmodel:casestudies”,Facilities,Vol.27Nos
3/4,pp.107Ͳ119.
Li,B.,Akintoye,A.,Edwards,P.J.andHardcastle,C.(2005),“CriticalsuccessfactorsforPPP/PFIprojectsintheUKconstructionindustry”,
ConstructionManagementandEconomics,Vol.23No.5,pp.459Ͳ471.
Madritsch,T.(2009),“Bestpracticebenchmarkinginordertoanalyzeoperatingcostsinthehealthcaresector”,JournalofFacilities
Management,Vol.7No.1,pp.61Ͳ73.
May,D.andClark,L.(2009),“AchievingpatientͲfocusedmaintenanceservices/systems”,JournalofFacilitiesManagement,Vol.7No.2,
pp.128Ͳ141.
Mellon,R.(2009),“HospitalsnoweligibleforGreenStarratings”,FacilityManagement,August/September,pp.50Ͳ51.
Noor,M.N.M.andPitt,M.(2009),“Acriticalreviewoninnovationinfacilitiesmanagementservicedelivery”,Facilities,Vol.27Nos5/6,pp.
211Ͳ228.
NorusǼis,M.J.(2010),PASWStatistics18AdvancedStatisticalProceduresCompanion,PrenticeHall,UpperSaddleRiver,NJ.
Okoroh,M.I.,Gombera,P.P.andIlozor,B.D.(2002),“ManagingFM(supportservices):businessrisksinthehealthcaresector”,Facilities,
Vol.20Nos1/2,pp.41Ͳ51.
Okoroh,M.I.,Jones,C.M.andIlozor,B.D.(2003),“Addingvaluetoconstructedfacilities:facilitiesmanagementhospitalitycasestudy”,
JournalofPerformanceofConstructedFacilities,Vol.17No.1,pp.24Ͳ33.
Ornstein,S.W.,Ono,R.,Lopes,P.A.,Franc¸a,A.J.G.L.,Kawakita,C.Y.,Machado,M.D.,Robles,L.V.L.,Tamashiro,S.H.andFernandes,P.R.
(2009),“PerformanceevaluationofapsychiatricfacilityinSa˜oPaulo,Brasil”,Facilities,Vol.27Nos3/4,pp.152Ͳ167.
Pallant,J.(2011),SPSSSurvivalManual:AStepbyStepGuidetoDataAnalysisUsingSPSS,4thed.,Allen&Unwin,CrowsNest,NSW.
Pati,D.,Park,C.ͲS.andAugenbroe,G.(2010),“Facilitymaintenanceperformanceperspectivetotargetstrategicorganizationalobjectives”,
JournalofPerformanceofConstructedFacilities,Vol.24No.2,pp.180Ͳ187.
Reiling,J.(2006),“Safedesignofhealthcarefacilities”,QualSafHealthCare,Vol.15No.1,pp.i34Ͳi40.
Robathan,P.(1996),“Intelligentbuildingperformance”,inAlexander,K.(Ed.),FacilitiesManagement:TheoryandPractice,E&FNSpon,
LondonandNewYork,NY.
Rogers,P.A.(2004),“Performancematters:howthehighperformancebusinessunitleveragesfacilitiesmanagementeffectiveness”,
JournalofFacilitiesManagement,Vol.2No.4,pp.371Ͳ381.
Sapountzis,S.,Yates,K.,Kagioglou,M.andAouad,G.(2009),“Realisingbenefitsinprimaryhealthcareinfrastructures”,Facilities,Vol.27
Nos3/4,pp.74Ͳ87.
Shohet,I.M.(2003),“Buildingevaluationmethodologyforsettingmaintenanceprioritiesinhospitalbuildings”,ConstructionManagement
andEconomics,Vol.21No.7,pp.681Ͳ692.
Shohet,I.M.(2006),“Keyperformanceindicatorsforstrategichealthcarefacilitiesmaintenance”,JournalofConstructionEngineeringand
Management,Vol.132No.4,pp.345Ͳ352.
Shohet,I.M.(2003),“KeyperformanceindicatorsformaintenanceofhealthͲcarefacilities”,Facilities,Vol.21Nos1/2,pp.5Ͳ12.
Shohet,I.M.andLavy,S.(2004),“Healthcarefacilitiesmanagement:stateoftheartreview”,Facilities,Vol.22Nos7/8,pp.210Ͳ220.
Tucker,M.andPitt,M.(2009),“Customerperformancemeasurementinfacilitiesmanagement:astrategicapproach”,International
JournalofProductivityandPerformanceManagement,Vol.58No.5,pp.407Ͳ422.
Wauters,B.(2005),“Theaddedvalueoffacilitiesmanagement:benchmarkingworkprocesses”,Facilities,Vol.23Nos3/4,pp.142Ͳ151.
Yang,J.,Shen,G.Q.,Ho,M.,Drew,D.S.andChan,A.P.C.(2009),“Exploringcriticalsuccessfactorsforstakeholdermanagementin
constructionprojects”,JournalofCivilEngineeringandManagement,Vol.15No.4,pp.337Ͳ348.
Yeung,J.F.Y.,Chan,A.P.C.,Chan,D.W.M.andLi,L.(2007),“Developmentofapartneringperformanceindex(PPI)forconstructionprojects
inHongKong:aDelphistudy”,ConstructionManagementandEconomics,Vol.25No.12,pp.1219Ͳ1237.
Zairi,M.andSinclair,D.(1995),“BusinessprocessreͲengineeringandprocessmanagement:asurveyofcurrentpracticeandfuturetrends
inintegratedmanagement”,BusinessProcessManagementJournal,Vol.1No.1,pp.8Ͳ30.

Correspondingauthor
YuhainisTalibcanbecontactedat:yab@deakin.edu.au








